Effects of long-term vitamin E deficiency and restoration on rat hepatic peroxisomes.
Effects of vitamin E deficiency and its restoration on biochemical characteristics of hepatic peroxisomes were studied. Rats were maintained on the vitamin E-deficient diet for 25 weeks and then on a diet supplemented with vitamin E for 5 weeks. Blood hemolysis by hydrogen peroxide and lipid peroxidation in the liver increased markedly in vitamin E-deficient rats. The former returned to the control level after the resupplying of vitamin E, but the latter did not. Of liver peroxisomal enzymes, the activities of catalase, D-amino-acid oxidase and urate oxidase decreased in vitamin E-deficient rats. On the other hand, activities of fatty acyl-CoA oxidase and carnitine acetyltransferase increased significantly in vitamin E-deficient rats. All activities of these peroxisomal enzymes were restored to the control levels in vitamin E-supplemented rats. The activities of the mitochondrial, lysosomal and microsomal enzymes tested showed no apparent change except that the change of mitochondrial palmitoyltransferase was shown to be similar to that of peroxisomal fatty acid oxidation. These results were also supported by cell fractionation techniques. Following the methods of aqueous polymer two-phase systems, the characteristics of peroxisomal surface membranes altered in respect of their hydrophobicity, but not in respect of the surface charge of peroxisomal membranes. These results indicate that peroxisomal functions, especially those of the fatty acid oxidation system, change their activities more sensitively than other intracellular organelles in response to the condition of vitamin E deficiency.